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DECLARATION 



Sir/Madam: 



I, Edward Pryzdial, do hereby solemnly declare that: 

(1 ) I am a citizen of Canada and am employed by Canadian Blood Sen/ices in 
Vancouver, Canada. A copy of my C.V. is enclosed in Appendix A. 

(2) I am the one of the co-inventor of United States Patent Application Serial 
Number 10/551,565 filed on Febmary 8, 2006. I am also one of the co- 
authors of the Grundy et al. publication {Biochem., 2001, 40, 6293-6302). I 
have read and am thoroughly familiar with the contents of the above- 
identified U.S. Patent Application, including the claims presently on file. 

(3) I have also read and understood the latest Official Action from the PTO 
dated July 24, 2008. In this Office Action, claims 1, 3 to 6, 10, 11, 14 and 
17 have been rejected as being allegedly obvious over Grundy et al. in 
view of Gladstone et al. Further, claims 1, 3 to 6, 10, 11, 15 and 16 have 
been rejected as being allegedly obvious over Grundy et al. in view of 
Llevladot et al. 
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(4) It is understood that the Examiner is tal<ing the position that the Grundy et 
al. publication teaches that Factor Xay accelerates tissue plasminogen 
activator (e.g. tPA). Since tPA is already known to be useful in the 
treatment of stroke thrombosis (as exemplified by Glastone et al.) and 
myocardial infarction thrombosis (as suggested by Lievadot et al.), the 
Examiner concludes that the prior art teaches the use of Factor Xay to 
accelerate clot dissolution in individuals afflicted with thrombosis. 

(5) The results presented in Grundy et al. do not show that Factor Xay is a 
tPA accelerator and consequently, that it could be successfully used to 
accelerate blood clot dissolution in a subject in need thereof. In the art, it 
is known that binding assays (such as those presented in Grundy) are not 
a reliable predictor of coagulation protein function. In the context of tPA 
accelerators, the reason is that the accepted gold standard physiological 
tPA accelerator is the clot itself (i.e. fibrin). The clot is in vast excess over 
Factor Xay. Therefore, according to cun-ent art, the clot would logically 
overwhelm any effects of Factor Xay. 

(6) The technology developed by Gmndy et al. was reviewed by anonymous 
peers in a grant application (Appendix B) and prior to its publication 
(Appendix C). Both of these documents concluded that the in vitro results 
presented in Grundy et al. cannot be used to predict that Factor Xay can 
be used as a tPA accelerator in the context of the clot. In the grant review 
(Appendix B), it was dearly indicated that: 

"Since the concentration of FV or even that of FX in plasma is at 
least an order of magnitude less than the concentration of 
fibrinogen (fibrin), a ratio which would probably be maintained 
within a clot, it is difficult to envisage a scenario where components 
of prothrombinase will be cleaved by plasmin in sufficient quantity 
to compete with fibrin (...) to stimulate tPA-dependent activation of 
plasminogen."" 
In the manuscript review (Appendix C), it is indicated that. 



"In addition, I wonder whether or not the stimulatory potential of 
degraded FX(a) on tPA-lnduced plasminogen activation is relevant 
in the presence of a great stimulatory potential of intact fibrin..." 

(7) Contrary to what Is cun-ently known in the art, the clot-dissolving 
experiments presented in the present patent application unambiguously 
indicate that the clot does not ovenwhelm effects mediated by Factor Xay 
and consequently, Factor Xay may be successfully used to accelerate 
blood clot dissolution in a subject in need thereof. These experiments 
provide a reliable prediction that Factor Xay will enhance solubilization of 
the clot in vivo in comparison to the experiments published in Grundy et 
al., which merely evaluated binding between Factor Xay and tPA or 
plasminogen. 

(8) Further, it is not scientifically sound to predict that any protein that binds 
tPA or plasminogen in vitro will accelerate tPA and clot dissolution. For 
reasons already cited, the clot is anticipated to ovenwhelm the effects of 
other tPA- or plasminogen-binding proteins. Furthemnore, the binding 
protein is believed to require association with both simultaneously to bring 
the tPA (enzyme) and plasminogen (substrate) into close proximity. This 
was never shown for Factor XaK- 

(9) Other than fibrin or fragments of fibrin, I am not aware of published data 
showing that a protein able to bind either tPA or plasminogen can directly 
accelerate tPA in vivo or in plasma. Many binding-proteins have been 
identified that have been shown to interact with either tPA or plasminogen, 
for example: antithrombin III (DudanI, Thromb Res., 2000, 99. 635-41), 
tetranectin (Heilskov et al., J. Biol. Chem., 1998. 273, 29241-46), 
fibronectin (Salonen et al., J Biol Chem., 1985, 260, 12302-7.), alpha- 
enolase (Miles et al., Biochemistry, 1991, 30,1682-91), osteonectin and 
annexin 2 (Hajjar et al., J Biol Chem., 1996, 271, 21652-9). Of these, to 
my knowledge, only annexin 2 has been reported to conclusively 
accelerate tPA to generate plasmin from plasminogen. In complete 
contradiction to the premise that tPA acceleration and the resulting 
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plasmin formation must result in enhanced clot lysis, annexin 2 was shown 
to Inhibit rather than speed-up fibrin dissolution in vitro (Choi et al., 
Biochemistry, 1998, 37, 648-55). Further complicating the picture, when 
annexin 2 was genetically deleted from mice, clot clearance was 
apparently prolonged (Ling et al., J Clin invest., 2004, 113, 38-48). The 
latter was not shown to be a direct effect on tPA and may be the result of 
cell signaling (Battachargee et al„ C/rc. Res., 2008, 102, 457-464). 

(10) Accordingly, it is currently known in the art that in vitro binding 
studies of coagulation factor cannot soundly predict the acceleration of 
tPA and/or enhancement of fibrinolysis. Therefore, a person skilled in the 
art will acknowledge that the methods disclosed in the present application 
are not obvious having regard to Grundy et al. 

(11) I, the undersigned, declare further that all statements made herein 
of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, 
under 18 U.S.C §1001 of the United States Code and that such willful 
false statements may jeopardize the validity of any patent issued for the 
above-referenced patent application. 




Date: 




APPENDIX A 

EDUCATION 

1981-1987 

Ph.D., University of Toronto 

Research Supervisor: Dr. David E. Isenman, Complement protein 
biochemistry 

1977-1981 

Hon.B.Sc, University of Toronto 

Research Supervisor: Dr. Raymond Cummins, Arctic plant adaptation 
physiology 

PROFESSIONAL TRAINING 

1987-1990 

Medical Research Council of Canada, Postdoctoral Fellow 

NIH Specialized Center of Research in Thrombosis, University of Vermont 

Research Supervisor: Dr. Kenneth G. Mann, Coagulation protein 

biochemistry 

POSITIONS HELD 

1998-Present 
Scientist 

Research and Development Department 
Canadian Blood Services 

2008-Present 
Clinical Professor 

Department of Pathology and Laboratory Medicine 
University of British Columbia 

2001-2008 

Clinical Associate Professor 

Department of Pathology and Laboratory Medicine 

University of British Columbia 

2004-Present 
Faculty 

University of British Columbia, 
Centre for Blood Research 
Life Sciences Institute 

1990-1998 

Research Scientist 

Research Department 

The Canadian Red Cross Society 
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1992-2003 
Adjunct Professor, 

Department of Biochemistry, Microbiology and Immunology, University of 
Ottawa 

SCHOLARLY AND PROFESSIONAL ACTIVITIES 



Current Grants Held 



Granting 
Agency 


Subject 


Year 


Principal 
Investigator 


Co- 

lnvestigator(s) 


HSF BOA' 


Effect of plasmin on 
prothrombinase 


2007- 
2010 


E. Pryzdial 




HSF BOA' 


Coagulation initiated 
on herpes viruses 


2006- 
2009 


P Pn/7Hi9l 




Canadian 
Blood Services 


Profiling hemostasis 
serine hydrolases in 
plasma 


2007- 
2009 


E. Pryzdial 


R. Kainthan D. 
Brooks 


CIHR Strategic 

Training 

Initiative 


Transfusion Science 
Training Program 


2003- 
2009 


R. 

MacGillivray 


E. Pryzdial and 
others 


MSFHR 
Infrastructure 
Funding 
Program 


Center for Blood 
Research and 
Laboratory for 
Molecular Biophysics 


2004- 
2008 


R. 

MacGillivray 


E. Pryzdial and 
others 



Invited Presentations 

1 University of Westem Ontario, Dept. of Biochemistry, 1993 

2 McMaster University, Vascular Biology Research Group, 1999 

3 University of British Columbia, Dept. of Biochemistry, 2000 

4 Queen's University, Dept. of Biochemistry, 2000 



5 Ottawa Heart Institute, 2001 

6 St. Paul's Hospital. iCapture. 2002 

7 Children's Hospital of Philadelphia, Stokes Research Institute, 2002 

8 Emory University, Atlanta, Georgia, 2005 

9 University of Western Ontario, Dept. of Biochemistry, 2006 

1 0 University of Toronto, 2007 

1 1 MoMaster University, 2007 

12 FASEB Meeting on Proteases in Hemostasis and Vascular Biology, 2007 

1 3 Centre for Drug Research and Development, 2008 

14 Puget Sound Blood Bank, 2008 

15 Oregon Health and Science University, 2008 



Other Presentations 

1 Derry, M.C., Raynor, CM., Waisman. D.M. and Pryzdial, E.L.G. (2003) 
Annexin II enhances cytomegalovirus Infection. Intematlonal Annexin 
Workshop 

2 Sutherland, M.R., Friedman, H.R. and Pryzdial, E.L.G. (2002) Thrombin 
Enhances Herpesvinjs Infection. American Society of Hematology 

3 Sutherland, M.R., Gillies, C, Friedman, H., Cohen, G., Eisenberg, R. and 
Pryzdial, E.L.G. (2000) Herpes Simplex Virus Glycoprotein C Links Infection 
to Coagulation, American Society of Blood Bankers 

4 Pryzdial, E.L.G., Raynor, CM., Wright. J.F. and Waisman, D.M. (1 999) 
Annexin II enhances cytomegalovirus binding and fusion to phospholipid 
membranes. American Society of Virology 

5 Pryzdial, E.L.G. (1995) Feedback conversion of prothrombinase into a tissue 
plasminogen activator-accelerator and plasminogen receptor. International 
Society of Thrombosis and Haemostasis 



Conference Participation (Organizer, Keynote Speai(er, etc.) 
2008 International Society of Thrombosis and Haemostasis, 

Scientific Advisory Committee 

2007 Intematlonal Society of Thrombosis and Haemostasis, 

Abstract Review Committee 

2004 American Society of Hematology, Oral Session Moderator 

2007 International Society of Thrombosis and Haemostasis, 

Abstract Review Committee 
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2003 American Society of IHematology, Abstract Review Committee 

2002-2003 Frontiers in Cardiovascular Science Conference Organizing 
Committee 

2003 Frontiers in Cardiovascular Science Conference Panellist 

2001 -2002 International Society of Blood Transfusion (ISBT), Scientific 
Review Committee 

2002 ISBT Symposium Chair, Protein Products I 
2002 ISBT Symposium Chair, Protein Products II 

2002 ISBT Symposium Chair, Pathogen Invasion Mechanisms 

2002 ISBT Symposium Chair, Cell and Protein Biology Review 



SERVICE TO THE UNIVERSITY 

Memberships on committees, including offices held and dates 

2002-presentUBC/Pathology, Research Committee 

2002- present UBC/Pathology, Graduate Advisory Student 
Committee 

2003- presentUBC, Faculty of Medicine, Scholarship Review Committee 

2003- present Centre for Blood Research, Scholarship Review Committee, 
Chair 

Other service, including dates 

2004- presentUBC Centre for Blood Research, Training Program Member 

2004- presentUBC Centre for Blood Research, Training Program 
Application Review Committee 

2003-present UBC Centre for Blood Research, Seminar Program 

Chair 

2005- present UBC Centre for Blood Research, Executive Steering 
Committee 

2005-present LSC 4*^ floor Safety Committee 
SERVICE TO SCIENTIFIC COMMUNITY 

Memberships on scholarly societies, including offices held and dates 

American Association of Blood Banks, Member 
American Society of Virology, Member 
American Chemical Society, Biochemistry Division, Member 
Canadian Federation of Biological Sciences, Member 
American Society of Hematology, Member 
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Canadian Society of Transfusion IVIedicine, Member 

Memberships on scholarly committees, 

1999-2000 CBS Compensation Review Committee, Member 

1 999-present Canadian Blood Services R&D Worl<ing Group, Chair 

1999- present Canadian Blood Services Intellectual Property Working 
Group, Member 

2000- present Canadian Blood Services Communications Working 
Group, Member 

REVIEWER 
Grant Committees 

2003-2005 CIHR Scientific Review Committee, Experimental Medicine, 
Member 

2003-present Heart and Stroke Foundation of BC and Yukon, 
Research Advisory Committee 

2003 CIHR Scientific Review Committee, Experimental 

Medicine, Invited Member 

2002 CIHR Scientific Review Committee, Experimental 

Medicine, Invited Member 

1 998-2001 Heart and Stroke Foundation of Canada, Scientific 
Review Committee 

Journal Board 

2003-2006 Annexins, Editorial Board 

Ad Hoc Grant Reviewer 

Canadian Institutes of Health Research 
Heart and Stroke Foundation of Canada 
Welcome Trust, United Kingdom 

Ad Hoc Manuscript Reviewer 

Biochemical Joumal 

Biochemistry 

Blood 
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Cytometry 

Journal of Chromatography 

Journal of Thrombosis and Haemostasis 

Oncogene 

Thrombosis and Haemostasis 

Thrombosis Research 

Transfusion 



AWARDS 

1987 Medical Research Council of Canada Postdoctoral Fellowship 
1991 American Heart Association Young Investigator Travel Stipend 

PUBLICATIONS 

Manuscripts Submitted: 

1) Song, J., Talbot, K., Hewitt, J., MacGillivray, R.T.A. and Pryzdial, E.L.G. 
(2008) Differential contribution of Glu96, Asp102 and Asp111 to coagulation 
factor Va subunit stability. Biochemical Journal 

2) Talbot, K., Meixner, S.C. and Pryzdial E.L.G. (2008) Coagulation factor Xa 
derivatives, Xa33/13 and FXa, enhance plasminogen activation and fibrin dot 
lysis. Biochemical Journal 

Reviews: 

1) Krishnaswamy, S.. Nesheim, M.E., Pryzdial, E.L.G. and Mann, K.G. (1993) 
Assembly of prothrombinase complex. Methods in Enzymology 222:260-280 

Papers in Refereed Journals: 

1) Churg, A., Wang. X., Wang, D., Meixner, CM., Pryzdial, E.L.G. and Wright. 
J.L. (2007) a-1 -antitrypsin suppresses release of TNFa from cigarette smoke- 
stimulated alveolar macrophages. American Joumal of Respiratory Cell and 
Molecular Biology 37:144-151 

2) Sutherland, M.R., Friedman, H.M. and Pryzdial, E.L.G. (2007) Thrombin 
production Initiated by herpes simplex virus increases infection of cells 
through protease activated receptor 1. Joumal of Thrombosis and 
Haemostasis 5:1055-1061 

3) Grundy, J.E., Hancock, M. MacKenzie, C.R., Koschinsky, M., and Pryzdial, 
E.L.G. (2007) Plasminogen kringles 1-3 mediate C-temriinal Lys-dependent 
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and -independent binding to plasmin-modulated factor Xa. Thrombosis and 
Haemostasis 97:38-44. 

4) Derry, M.C., Sutherland, M.R., Restall, CM., Waisman, D.M. and Pryzdial, 
E.L.G. (2007) Annexin 2-mediated enhancement of cytomegalovims infection 
opposes inhibition by annexin 1 or annexin 5. Joumal of General Virology 
88:19-27 

5) Livingston, J.R., Sutherland, M.R., Friedman, H.M. and Pryzdial, E.L.G. 
(2006) Herpes simplex virus type 1 -encoded glycoprotein C contributes to 
direct coagulation factor X-virus binding. Biochemical Joumal 393: 529-535 

6) Sutherland, M.R., Friedman, H.M., Pryzdial, E.L.G. (2004) Herpes simplex 
virus type 1 -encoded glycoprotein C enhances coagulation factor Vila activity 
on the vims. Thrombosis and Haemostasis 92: 947-955 

7) Zeibdawi, A.. Grundy, J.E., Lasia, B. and Pryzdial, E.L.G. (2004) Coagulation 
factor Va Glu96-Asp111: A chelator-sensitive site involved in function and 
subunit association. Biochemical Journal 377:141-148 

8) Peterson, E.A. .Sutherland, M.R., Nesheim, M.E. and Pryzdial, E.L.G. (2003) 
Thrombin induces cell surface exposure of the plasminogen receptor, annexin 
2. Journal of Cell Science 116:2399-408 

9) Brooks, N.A., Grundy, J. E., Lavigne, N., Derry, M.C., Restall, CM., 
MacKenzie, C.R., Waisman, D.E. and Pryzdial, E.L.G. (2002) Ca^*- 
dependent, phospholipid-independent binding of annexin II to annexin V. 
Biochemical Journal 367:895-900 

10) Zeibdawi, A. and Pryzdial, E.L.G. (2001) Mechanism of Factor Va 
inactivation by plasmin: Loss of A2 and A3 domains from a Ca^*-dependnet 
complex of fragments bound to phospholipid. Joumal of Biological Chemistry 
276:19929-19936 

11) Grundy, J., Hirama, T., MacKenzie, R. and Pryzdial, E.L.G. (2001) Binding of 
plasminogen and tissue plasminogen activator to plasmin-modulated 
coagulation factors X and Xa. Biochemistry 40:6293-6302 

12) Raynor, CM., Wright, J.F., Waisman, D.M. and Pryzdial, E.L.G. (1999) 
Annexin II enhances cytomegalovims binding and fusion to phospholipid 
membranes. Biochemistry 38:5089-5095 

13) Pryzdial, E.L.G., Lavigne, N., Dupuis, N., Kessler, G.E. (1999) Plasmin 
converts factor X from coagulation zymogen to fibrinolysis cofactor. Journal of 
Biological Chemistry 274:8500-8505 
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14) Sutheriand, M.R., Raynor, CM., Leenknegt, H., Wright, J.F. and Pryzdial, 
E.L.G. (1997) Coagulation initiated on Herpesviruses. Proceedings of the 
National Academy of Sciences, USA 94:13510-13514 

15) Pryzdlal, E.L.G. and Kessler, G.E. (1996) Kinetics of blood coagulation factor 
Xaa autoproteolytic conversion to factor Xap: Effect on Inhibition by 
antithrombin, prothrombinase assembly and enzyme activity. Journal of 
Biological Chemistry 271:16621-16626 

16) Pryzdial, E.L.G. and Kessler, G.E. (1996) Autoproteolysis or plasmin- 
mediated cleavage of factor Xaa exposes a plasminogen binding site and 
inhibits coagulation. Journal of Biological Chemistry 271:16614-16620 

17) Pryzdial, E.L.G., Bajzar, L. and Nesheim, M.E. (1995) Prothrombinase 
components can accelerate tissue plasminogen activator-catalysed activation 
of plasminogen. Journal of Biological Chemistry, 270:17871-17877 

18) Wright, J.F., Kurosky, A., Pryzdial, E.L.G. and WasI, S. (1995) Host cellular 
annexin II is associated with cytomegalovirus isolated from cultured human 
fibroblasts. Journal of Virology, 69:4784-4791 

19) Pryzdial, E.L.G. and Wright, J.F. (1994) Prothrombinase assembly on an 
enveloped virus: Evidence that the cytomegalovlms surface contains 
procoagulant phospholipid. Blood 84:3749-3757 

20) Pryzdial, E.L.G. and Mann, K.G. (1991) The association of coagulation factor 
Xa and factor Va. Journal of Biological Chemistry 266:8969-8977 

21) Pryzdial, E.LG. and Isenman, D.E. (1988) A thermodynamic study of the 
Interaction between complement components C3b or C3(H20) and factor B In 
solution. Journal of Biological Chemistry 263:1733-1738 

22) Pryzdial, E.L.G. and Isenman, D.E. (1987) Alternative complement pathway 
activation fragment Ba binds to C3b: Evidence that formation of the factor B- 
C3b complex involves two discrete points of contact. Journal of Biological 

Chemistry 262:1519-1525 

23) Pryzdial, E.L.G. and Isenman, D.E. (1986) A re-examination of the role of 
magnesium in the human alternative pathway of complement. Molecular 
Immunology 23:87-96 

Papers in Refereed Conference Proceedings: 

1) Talbot, K., Meixner, S.C. and Pryzdial, E.LG. (2008) A Novel Blood Protein 
Application: Coagulation Factor Xa Becomes a Clot-Dissolving Agent. 
Transfusion 48(2S):141A 
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2) Krisinger, M.J., Pryzdial. E.L.G. and MacGillivray, E.L.G. (2007) A 
Comparison of the Membrane Binding Properties of the Gamma-Carboxy 
Glutamic Acid Proteins of Blood Coagulation. International Society of 
Thrombosis and Haemostasis 

3) Pryzdial, E.L.G., Meixner, S.C. and Talbot, K. (2007) Proteolytic Conversion 
of Clotting Factor Xa into a Fibrinolytic Accelerator. International Society of 
Thrombosis and Haemostasis 

4) Hewitt, J., Talbot, K.. Song, J. Ho, M. Pryzdial, E.L.G. and MacGillivray, 
R.T.M. (2007) Homozygous Factor V deficiency with mild clinical phenotype. 
International Society of Thrombosis and Haemostasis 

5) Pryzdial, E.L.G., Talbot, K. and Meixner, S.C. (2006) Plasmin-mediated 
coagulation FX derivative, Xa33/13, enhances plasminogen activation and 
fibrin clot lysis. American Association of Hematology 

6) Derry, M.C., St-Pierre, S., Sutheriand, M.R., Waisman, D.M. and Pryzdial, 
E.L.G. (2005) Annexin 1 and annexin 5 inhibit annexin 2-dependent 
cytomegalovirus infection. American Association of Blood Banks 

7) Craven, S.J., Dewar, L., Hewett, J., Pryzdial, E.L.G., MacGillivray, R.T.A. and 
Ofosu, F.A. (2005) Platelets provide factor IX and FX to support dilute tissue 
factor dependent coagulation. International Society of Thrombosis and 
Haemostasis 

8) Krisinger, M.J., Pryzdial, E.L.G. and MacGillivray, R.T.A.The Effect of Factor 
Va on prothrombin-membrane binding. International Society of Thrombosis 
and Haemostasis 

9) Sutherland, M.R., Friedman, H.R. and Pryzdial, E.L.G. (2004) Herpes 
Simplex Virus Infection of Endothelial Cells Is Enhanced by Thrombin. 
American Society of Hematology 

10) Zeibdawi, A., Grundy, J.E., Lasia, B. and Pryzdial, E.L.G. (2003) Coagulation 
factor Va Glu96-Asp1 1 1 : A chelator-sensitive site involved in function and 
subunit association. American Society of Hematology 

11) Derry, M.C., Raynor, CM., Waisman, D.M. and Pryzdial, E.L.G. (2003) 
Annexin II enhances cytomegalovims Infection. Intemational Annexin 
Worl<shop 

12) Pryzdlal, E.L.G., Zeibdawi, A., Grundy, J.E. and Lasia, B. (2003) 
Coagulation factor Va Glu96-Asp1 1 1 : A chelator-sensitive site involved in 
function and subunit association. Frontiers in Cardivascular Research 
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13) Sutheriand, M.R., Friedman, H.R. and Pryzdial, E.L.G. (2002) Thrombin 
Enhances Herpesvirus Infection. American Society of Hematology 

14) M.C. Den7, N.D. Brooks, J.E. Grundy, N. Lavigne, S. St-Pierre, CM. Restall, 
C.R. MacKenzie, D.M. Waisman, and E.L.G. Pryzdial (2002) Annexin 2- 
Annexin 5 Interaction: Implications for Cytomegalovirus Infection. 
International Society of Blood Transfusion 

15) Sutherland M.R. and Pryzdial E.L.G. (2002) Comparison of the Direct 
Thrombogenic Risk Of Cytomegalovirus and Herpes Simplex Virus Types 1 
and 2. International Society of Blood Transfusion 

16) Derry, M.C., Raynor, CM., Waisman, D.M. and Pryzdial, E.L.G. (2001) 
Annexin II in cytomegalovirus Infection. International Herpesvims Wohcshop 
(Gennany) 

17) Grundy, J.E., Hancock, M.A., MacKenzie, C.R., Koschinsky, M. and Pryzdial, 
E.L.G. (2001 ) Calcium- and C-terminal lysine-dependent interactions between 
plasminogen and plasmin-modulated factor Xa. International Society of 
Thrombosis and Haemostasis 

18) Sutherland, M.E., Friedman, H., Cohen, G., Eisenberg, R. and Pryzdial, 
E.L.G. (2001) Herpes simplex virus glycoprotein C mimics tissue factor. 
International Society of Thrombosis and Haemostasis 

19) Peterson, E., Sutheriand, M. and Pryzdial, E.L.G. (2001) Effect of thrombin 
on annexin II cellular distribution. Canadian Federation of Biological Sciences 

20) Derry, M.C, Raynor, CM., Waisman, D.M. and Pryzdial, E.L.G. (2001) 
Annexin II in cytomegalovirus Infection. Canadian Federation of Biological 
Sciences 

21) Zeibdawi, A., Hu, J., Peterson, E., Bazin, R., Aye, M.T., Lemieux, R., Giulivi, 
A., Pryzdial, E.L.G. (2001) A novel C2 domain-containing protein. P1 10, is 
blood cell specific and binds anionic phospholipid. Canadian Federation of 
Biological Sciences 

22) Sutherland, M.R., Friedman, H., Cohen, G., Eisenberg, R. and Pryzdial, 
E.L.G. (2001) Herpes simplex virus glycoprotein C mimics tissue factor. 
Canadian Federation of Biological Sciences 

23) Grundy. J.E., Hancock, M.A., MacKenzie, C.R., Koschinsky, M. and Pryzdial, 
E.L.G. (2001 ) Calcium- and C-terminal lysine-dependent interactions between 
plasminogen and plasmin-modulated factor Xa. Canadian Federation of 
Biological Sciences 
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24) Zeibdawi, A. and Pryzdial, E.L.G. (2001 ) Regulation of coagulation factor 
Va. Canadian Society of Transfusion Medicine 

25) Grundy, J. E., Hancock, M.A., Mackenzie, C.R. Koschinsky, M. and Pryzdial, 
E.L.G. (2001 ) Dissecting a new function for coagulation factor Xa. Canadian 
Society of Transfusion Medicine 

26) Sutherland, M.R., Gillies, C, Friedman, H., Cohen, G., Eisenberg, R. and 
Pryzdial, E.L.G. (2000) Herpes Simplex Virus Glycoprotein C Links Infection 
to Coagulation, American Society of Blood Bankers 

27) Den7, M.C., St-Pierre, S., Raynor. CM., Waisman, D., Pryzdial, E.L.G. 
(2000) Annexins in cytomegalovims infection. Canadian Society of 
Transfusion Medicine 

28) Raynor, CM., Krzykwa, E., Neron, S. Lemieux, R. and Pryzdial, E.L.G. 
(2000) Apoptosis and necrosis of hybridoma cells are inhibited by BCL-xl. 
Canadian Society of Transfusion Medicine 

29) Grundy, J., Hirama, T., MacKenzie, R. and Pryzdial, E.L.G. (2000) Binding of 
plasminogen and tissue plasminogen activator to plasmin-cleaved 
coagulation factors X and Xa. Canadian Society of Biological Sciences 

30) Sutherland, M.R., Gillies, C, Friedman, H., Cohen, G., Eisenberg, R. and 
Pryzdial, E.L.G. (2000) Herpes simplex virus type-1 glycoprotein C initiates 
coagulation. International Herpesvirus Workshop 

31) Zeibdawi, A. and Pryzdial, E.L.G. (2000) Coagulation factor Va-derived 
fibrinolysis cofactor. Canadian Society of Biological Sciences 

32) Peterson, E.. Sutheriand. M.R. and Pryzdial, E.L.G. (2000) Effect of 
Thrombin on cellular annexin 11 distribution. Canadian Society of Biological 
Sciences 

33) Pryzdial, E.L.G., Raynor, CM., Wright, J.F. and Waisman, D.M. (1999) 
Annexin II enhances cytomegalovirus binding and fusion to phospholipid 
membranes. American Society of Virology 

34) Pryzdial, E.L.G., Lavigne, N., Dupuis, N., Kessler, G.E. (1998) Modulation of 
coagulation zymogen factor X by the fibrinolysis enzyme plasmin. Gordon 
Research Conference on Hemostasis 

35) Pryzdial, E.L.G., Ban-ette, N., Dupuis.N. and Kessler, G.E. (1998) Regulation 
of coagulation factor X by the fibrinolysis enzyme plasmin. Transfusion 
Medicine 



nOCSKfTL: 3063036\2 



-15- 



36)Raynor, CM., N§ron,S., Lemieux, R. and Pryzdial, E.L.G. (1998) Early 
detection of hybridoma cell apoptosis. Transfusion Medicine 



37) Brooks, N.D., Raynor, CM. and Pryzdial, E.L.G. (1998) Interaction between 
annexin II and annexin V: Implications for cytomegalovirus infection. 
Transfusion Medicine 

38) Zeibdawi, A., Hu, J., Pryzdial, E.L.G., Lemieux, R., Aye, M.T. and Giulivi, A. 
(1998) A novel C2 domain-containing protein, p110, is blood cell specific and 
binds to anionic phospholipid. Transfusion Medicine 

39) Pryzdial, E.L.G., Raynor, CM., Sutherland, M.R., Wright, J.F. (1997) 
Cytomegalovirus enhances host annexin II exposure: Direct role in membrane 
binding and cell infection. American Society of Virology 16th Annual Meeting 
Proceedings: 230. 

40) Sutherland. M.R., Raynor, CM., Wright, J.F. and Pryzdial, E.L.G. (1997) 
Viral Activation of factor X: Evidence for tissue factor on the surface of 
cytomegalovirus, herpes simplex virus-1 and -2. Thrombosis and 
Haemostasis, Supplement 

41) Raynor, CM., Sutherland, M.R., Wright, J.F. and Pryzdial, E.L.G. (1997) 
Purified annexin II is a cytomegalovinjs receptor: up-regulation on the cell 
surface by virus. Transfusion Medicine 

42) Pryzdial, E.L.G., Kessler, G.E. (1996) Autoproteolysis or plasmin-mediated 
cleavage of factor Xa-alpha exposes a plasminogen binding site and inhibits 
coagulation. Gordon Research Conference on Hemostasis 

43) Pryzdial, E.L.G. and Kessler, G.E. (1996) The modulation of clotting factor 
Xa function by autoproteolysis and plasmin. Transfusion Medicine 7:158 

44) Sutheriand, M.R., Raynor, CM., Wright. J.F. and Pryzdial, E.L.G. (1996) 
Procoagulant mechanisms of Herpesvindae. Transfusion Medicine 7:163 

45) Pryzdia[, E.L.G. (1995) Feedback conversion of prothrombinase into a tissue 
plasminogen activator-accelerator and plasminogen receptor. Thrombosis 

and Haemostasis, 73:1129 

46) Pryzdial, E.L.G. (1995) Plasmin-mediated conversion of coagulation factors 
Xa and Va into fibrinolytic cofactors. Transfusion Medicine 6:83 

47) Pryzdial, E.L.G. and Kessler, G.E. (1994) Blood coagulation factor Xaa and 
factor Xap: Comparison of prothrombinase assembly and Antithrombin III 
inhibition. Blood 84:194a 



IX?CSMTL:.?06.30.36\2 



-16- 



48) Pryzdial, E.L.G. and Wright, J.F. (1993) Prothrombinase assembly on the 
cytomegalovirus surface. Circulation (supplement) 88:1458 

49) Pryzdial, E.L.G. and Wright, J.F. (1993) Cytomegalovirus-facilitated 
prothrombinase assembly. Transfusion Medicine 3:A43 

50) Wright, J.F. and Pryzdial, E.L.G. (1993) The binding of coagulation factors X 
and Xa to human cytomegalovirus. Thrombosis and Haemostasis 69:1308 

51) Pryzdial, E.L.G., Messier, T.L., Church, W.R. and Mann, K.G. (1992) 
Functional state selective monoclonal antibodies to human coagulation factor 
VIII. Transfusion Medicine 

52) Pryzdlal, E.L.G. (1992) Studies on an unidentified factor Va-binding protein. 
The Canadian Red Cross Society Scientific Meeting. Transfusion Medicine 
2:85 

53) Wasi, S., Alles, P., Conway, E. and Pryzdial, E.L.G. (1992) Bovine lymphatic 
endothelial cell expression of thrombomodulin: Effect of Tumour Necrosis 
Factor-a. Fibrinolysis 6:183 

54) Pryzdial, E.L.G. and Mann, K.G. (1990) The phospholipid-independent 
association between coagulation factors Xa and Va. Circulation (supplement) 
82(4): 1 1 1-303 

55) Pryzdial, E.L.G. and Isenman, D.E. (1987) Themriodynamic and kinetic 
aspects of the Interaction between human complement components C3b and 
factor B. Twelfth International Complement Workshop Proceedings. 

56) Pryzdial, E.L.G. and Isenman, D.E. (1987) Thennodynamic and kinetic 
aspects of the interaction between human complement components C3b and 
factor B. Ninth International Biophysical Congress Proceedings. 



-17- 



APPENDIX B 



-18 - 



Heart and Stroke Foundation of Canada 
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Co-appl!cant: 
Api^cation Cwte G-994>R-<e77 



Foundatton: Out 
FtewttwCommit^: VI 



Commtttee DiscusakM: 

fsr^ihw^ufy vjcfit by tfw appjfcenf -**)pra!>rfare oolsSwraftw for spph<sft»totfprt»te«? cftemfetry 

;?» cimScM triia (P^t III) is noi wen descnb&i, mi itnfxiriafiS (Sotaila relmii ^ ttis sei^ ar» m^siag. 
dene fo eJieaJwOTCSoran*}. 6i4{ftecomr»ae«ft# ««f cv<srt«rtw» ms st-OSWsrtst*!* Wncfwf»Xsr/y» 



HSFC m9>2tm Grant AppScatioB lU*tew 
Appikntioo typt GIA - ERl - <kA, 
A]ni>lkatH)B #G-»-PR-2277 

Tide 'A novel fibri»o!y»ls aweleratw tocsdized by prnM^ubat phospbolipid: Phsmia- 
ntediated cvttvmMB of tlw cwkgaiattmt cuzyow ««npleSf {tnitbroiabfaaHttt, into a titsve 
ptomniogeii »e6vAtor cofKtor' 
AppBcaBt Edward L.O. Pryzdnl 
NmrGrast (3yr$) $73 lOI 



ApptkaaU 

The ai^cani ccCTpi«ad his post-doc at the Univeis&y of Vetroont and subsequcntJy raovedtt) 
The Canadian Red Cross Society as a Research Sciciai« in ! 990. Mtae nxaaHy, 1 996. Dr. 
PiyzdWb«cameaSemorI^<aa(d>Scieatfat lairing this tjn» he also received a faculty 
^^nunt«t as m A^met I^fesswr In die depanraem <rf"BkK:l«mistty, Miaobiotogy and 
JmmuiioUKgy a» the ^Mve«iV of Ottawa. 

]R«$«ait:h EsviroBntcsti 

Both cte research environmem mi co3ia]}oraU(ms ate considetvd ExceDoo. 
Other Fwsdhig; 

Three gjams fiom the <>iadimi Red C«m RAD Fur^ 1 eqiapn^ 
^ well as a grant from the MRC. No c^n^ ovesliq> is qppaniaL 

Pr»gress: 

This gm« would> essence, fiKsaiiaie coodntMn^ 

the Canadian Red Cross V&DTm&. A paper dcscrfls!^ pniimiaaEy vwwk of agnificance to this 
grsnhasheettsabnufiedio Biol. Chen. Dr.Pcyzdialfaaspab>i^atla»tonepaperper 
year iavejy good quality journal*, Fiittbemoi«,rec«nltworki^ppeaw 

BnJgeC: 

Thcprev»usCRCIU5grartvfasappro)dmatciy$I60001essthan4atr^ Clomng 
ftctor V Cprobably piwaatare), ttawel money request <S2500), atid student vwuld «>nlribute to 
this increase. 

Summ*Tfr Critic and! Saentstktas: 

CkMivxraOB of cofflponents of iHOthnsiASmse, in the ptcsence of pcoooagulmt phospholipid, 
ffom a ]^ocoagulant imo a Buitdntetic stimulator of tPA-induced libnm>lysis by pksniln 
comprises a novel linlc between coaguteion and fibfiaofysis. In onte to tmdersiand tMs the 
aRpJicant has jroposed to; 1) investigate (bs n»lecolar basis for the eifccts of plasmin o) 



js jmsposed ic , , 

prothrombiaase by detcnnimng the {Oasnnn eatalyaed dteava^ sites on both FVa and FX; 2) 
quantjiV plasnthi d^ved ptoth)«nd^iBase<<kiived coiiMtor activity in t»ins of catalyzing die rate 
of tPA-dependeiKplasminai^ acdvatioo and salKcqtumdy detenniBtflg%-atious biodii^ 



consjms: and 3) lo idarAfy pJasnrin-iMdiated prothrotnlwiase and FX ftagmaas by wcsicro 
blotting «f samples pcoduoed fn vitro ftom !ysing(ed) clois fiwmed from purified components, 
piasma, jrtateto ri«b pJaana and viUxAe btood. 

Tbe applies has tmeoveied a prevkxisly unknown link between coagtdatiM and {!briiMdyd» 
whid) has potential cliirical relevance. These observations are unique mi Aould be pursued. 
The proposed expcrioicnls are feasible and the applicants dkokx of colbUaatots is of 
considwafaje besiefit. 

Ofconc«m,liowcvcrasiJ)«tbeobscr^^ Tlx 
appikani nmst denxmstrate that piasmia catalyzicd cleavage of jKMhxonibinase components 
enhance iPA-»nediated fibrinolysis nol just tPA-depend«R aciivaiiOT <rf plasminogen in solution. 
Thds cou3d be dooc with purified componenis « plasna depleted of ^-anous compooeals. Tiw- 
iesuIlsw«iWbebjasodttwaids»ccm*wtTO,iea9ons. First, die jAasniinteeated components 
woaW be in place j»ior to tM foniwtjon and thus would be incoqjOBSUsi into the clot during 
fibrinoiysis. Sec<m4de»v»gieof ihese<»niponcn»sbyfdasmin 
rcqtJirement. Positive results vmM indtcffle wlwdierineasti»nKat of plaatrin cleaved 
FXr'XaA'.'Va products in plasma is r do-sort. If an effect is otecrved the eWKetaradon- 
dep<mdence of this effect \Wlt either subslaniiaie or refiitc the applicant's hypothesis tha» these 
ctwnponents (or analogues thereof) wouM be cliolcaJly «d\'»»«g«ius. Sioce the coneiaitiMjon of 
FV or e>-en that of FX in plasma is ai least an c»dcr of magnitude less diut the conceniration of 
ftbrincgen (fibrinX a mio viiuch would pitibably be mamtained widiin adot, il is difficult to 
etiNisage a scenario where components of prathrombinase will be cleaved by piasadn in 
suaicient quantity to coapctc vnth fibrin (both » a sohstraie for piasmin and a cofador for tPA) 
to slimuiaie tPA-depcndcot activation of plasminogca Subsequently, the apjrficwrtmust 
deniOTBtisne dat, not only we the components ptoduced durii^ fibriredysB (specific aim 6.3.1), 
but lt»i tb<^' ate pcoduecd in a lime-course that would facilitate tPA-medj«cd fibrinolysis- It 
must also be noted that a ctinicaily relevarK diug uxmld have to gain access to a pitfortned 
dsrombus. The relevance of this project's long teini goals is in quesiic» until these experiments 
sBe performed. 

The aj^licant has initiated the doning ofFV in an atteitq* to produce enough FV to 
produce antigen for mAb «tid generadtott of roccwnbinattt tPA cofiKtrars. Tvro other lafaor«ories 
have published on *e cloning and cxf»BSsion of FV. There are no «3B^.-indi« efvidence diat 
more FV cotild be (Hoduced In ttus ^eiuon than isolated fiom plasma. Sequencing of fbgmcats 
and subsequent prodtictiofl of synthedc pqjtides may be more ^fectiv«/{»oductive. 

Presnmably consent forms will be required feoro p«ti«a paaikipstii* in Specific Aim 
6.3,2, "Plasma from j»tieott receiving tloon^lytic diei^^y*. A bianan research f<wm should 
probity be included. 

Asscssaacnt and RecommendatiMttt 

la general titis proposal is wdl written. Alt Ac cxperimema |;»oposed ajjpcjr feasible and 
pctisntiaBy wilt yidd tadtd data, Tbe cayeat ia that die effect of piasmin ctm cd pFothrombtna^ 
con^eDt$ on tPA-mediatcd fibrinolysis has not been assessad and their stmuiauiry effect may 
not be observed in the pasencc of fibtin. AtAough. rekvaoce is in question it should n« 
prtdode nrvcstigation of this effect since the roa^tude of tlris effect appears so large. The 
subject matter is intiigving and requires investigMioo. The grant should be funded providing l3ie 
subject of •refcrvancc" is addressed ditfiog its tooure. 



CoQverston of tbe Coagilteto Ccnqpkx, FnArDcnbtMue, into b Tissue Ptesndm^ 
Acdracor Co&ctor. 

ApptkaiK: Dr. Edwanl L.6. hyzdili 

Sammry: Hie pressed work is tSrected tl stud^i^ a proposed link between coegaistkHi end 
ebtmoiyiis wfoefrty Hie proihroailwim coenplex if modified hy |tonrin to develop tPA-co&ct« 
BCti^. Tbe loBgHiangi god 'a to firovide ti clot specSc co^Ktoi: for tPA dat en be used 
thectpeutkaly. Tbe bypoihe»s of ifce proponl a ^ pfiunmi conmts proUutonbsuae sito 
jsul&aoieooftKtonfi^tPA Tlree^MKifooli}eeth«streprapp«<tU>t«fttMs(9i^ Tlwift 
Kn»: (I) to dfeteR^ttemelecabtr bukfiir the effects of {^unb in pmSsan&mmas. (2) to quinui^ 
pfOthroiiibinase derived tlPA coftctor tcfivir^ 

•nd Actor X fi^meol* in \S(ao^cil wptem, Tbeie otgective* wffl lie wtxxmifXiktd through 
nperimenti thii utilize tttnderd tedbnu^ «f proteio cho^itiy mdoagitiROio^. 

AisnsaeBt: The strengdis of Uiept]|»wl are dat tta itypotbubit soSdly based on jsevious work, 
tt deiilf widk a hJ^y r^evwit and timdy t<^ie. tnd (ke i^ictu h» iMwn productive uid has 
dttema^m^ {ftrough h^ quaSty piriiticetloni^ tiK nbUity to extmct deSmiive» quenmative new 
mfamttikm&omtiasintiiaAetiyixt^^ A weiicaettof'the proposals 

that it does ixrt go veiy to in exploring the (ytcstioB of wltetberibe phei»mem» obsen^ 
IchhukceAieut of pbtsctubo^en activctton by plasisim-inodified prptfa^nibiflafle cotuponcnti) t$ 
pby^elogiaJlyKjevaisortnqi-phejieimeno*. Becau»ey}«jro&»^activ«ioai>7W»*prisum«My 
woi^ occur ^imftfiiy within * cfot, overwhdDst^ 

mo^ed prochiontbinaK compoiiettt, Vrould be avabablc to serve the tPA ooAeux- fiffictioiL 
ReMvely straigi>t<forward expenmeau whereby lysis of fibrn by iPA piu* pkaraioageB, s the 
[Mresenoe cr abs^ice of pr<Hhron:Aiaa8e components, are Meded to deteoniiie Whefber tbe (atter 
siibKwtidIycoKmbcnetothetcinetksoff)brija>lyra fataddittoOk tbec9ac«^of<&«c&ig^dno^'\te 
cofactora 10 a she exjxreciiNK procoMpdart activ^ 

goals \i to avoid bleeding: Kcmedieiess, the work pfopoted here. If uxeettfoBy execut^ dnuld 
provide a tfaorou^ ehzracterizaiiofl of plwiniaogiot activatkm by piasnda-inocfiied protlvoRd>h)a$e 
ooiaponema, regaxdloa of whaher the phenomenon turn* <»it to have physiologic re!e% «nee. 



Rxttttt: Una ia a vety good propcoai ixm an exeeteal immaqptor (3.9) 
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■■■■ BIOCBBSgSTSy 

Karmsam^to.-* I avf .^^ , c 109*1' 



This rtaEascript d««Is .omc bwdwmcal bai*s»wwi SMonraJWO oa 5*^*^^,^ „ 
o5,s*rv«i s[iinul3Uoa of tPA-lndiKed pJisajiaopsJ itcttvaaeo by 

sTwhicb ail deal v^-jOi experin»«u « purified syswms. I ^'^^'^^fZ^^^ 
Factor Xra) by plfcsrom nsdly ocows m a pbsa* miJku. m paiocalar la dit first ptes*or era 
ly«s as suggested on p»g« 24. wcood parage^, in »Jdirio« i wor>d« wh«ter 

of deiradad fiferio in the secood phase df doc lysis, i >voBkl tecoaiiKwd &f w«ho« 

w Snccji Wtt fint 611 tijs phyaolopcU ttlcvancc of the jwopcwtf fiMdiantsm brfcw 10 
cffliunaft with new biociieii^ai satSes- 

Comments st»ciflc for chis majwscdot: 

?^^?S!^S)<i;«ie t!K details of buffer used and cfeariy aas wh«t eaJcium 
bpfcscntorabscctdirinx tfa«!ncd>anonwrihradU5l*eledJPA, 

2. Pa« 1 1 , fonnui* 4 aod 5 are. in my opltiom wrong: *ey coctom (In twal) Aiee nmK a 
factor 2 *iiich ^a!<J o« b« pjessot I vaisriotsec if de'.caon of dwso facwCT <ioa aitca 
Ac »si of the analysis. , , .-i„,u«t 

y. Page 12, foitauit 6: jnsi a qaatiwt, 1 bdicve thai this fonnula is valid tn » univaleat 
m«3d. b» I do «K know if Qui fomaU is also valid to » bivdent modd. 

iK.t iOOft convinced by ll» ligaed Wot cxp«imct» with ^/^.^i««y^^f!l.^ 
e*pefk!K» ih« tPA can bind ta almost all jposeins ia 0^ type of bmdhig stttdWi. Scnoo* 
coatfol exo*ri3rieiitsirctJ»refo»flS|u>f6d. . , ^ t\ 

5. Btcmsc of my ci»c«J« aboat tPA bliKBng danoiBaated l>y ljg»»d bKstiog (c««uik« 4), 
it 1$ a piiy (Jiat ttw «jthot* did noi «udy tPA bindliig m SHR. as e««asivdy at 
plasaanogcn bindiEg. . 

6. I do Dot ftUtv undojiaand figw 8. in patliculor fte alatioiaajp bewon jpanel A an* 
pacel B. Th6 RU at the irigbest plasmiaogra concewraoeas seesm to be tower in paotf » 
than in panel A. The «xi on pigc 1 8 {tine 7) speaics about tfce end of it^on - H«w 
long was tiw iojcctior:? 



7, P^gfi 2l,la5t laragraph: tomt Bgotw (OS uM ia Knc 19 and 5^ ia Itee 20) are 
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